When a strain of Saccharomyces cerevisiae monosomic for chromosome I and initially deficient for 25% of the genes coding for ribosomal RNA is repeatedly subcultured, the number of these genes increases to and remains stable at the number in the wild type. This strain shows 2:2; viable: inviable first division segregation and hemizygosity for the adel gene (a chromosome I marker), evidence that the strain is still monosomic for chromosome I. (14) . Cells were washed twice with distilled water at 4°. The samples were then sequentially washed twice with both 10% trichloroacetic acid and 95% ethanol at 4°. DNA was extracted by treating the samples with 1 ml of 1.0 M perchloric acid at 700 for 20 min, centrifuging in a clinical centrifuge, and reextracting the pellet with 1 ml of 1.0 M perchloric acid at 700 for 20 min. The supernatants from both extractions were combined and recentrifuged to remove any particulate matter. Of a total 2.0 ml, 1.5 ml was assayed by a modification of the diphenylamine method (15) by adding an equal volume of the diphenylamine reagent [2.0 g of recrystallized diphenylamine in 100 ml of glacial acetic acid + 0.5 ml of 1:50 (vol:vol) solution of acetaldehyde] and mixing in a Vortex mixer for 30 sec. The samples were incubated for 18 hr at 300, and the optical density was determined at 600 nm. Salmon sperm DNA was used as a standard. Cell number was determined by hemocytometer, counting large buds as separate cells. RESULTS Strains monosomic for chromosome I contain less DNA complementary to rRNA than diploid strains (2-4). We had been working with these strains in unrelated studies that required frequent transfers on YEPD agar. During this period all transferred single colonies were tested and confirmed monosomic by tetrad analysis. In a routine assay of rDNA levels a derivative of the original monosomic strain, X1221a-7c ADE+ was found to contain the same relative amount of rDNA as a diploid strain (21). To determine whether or not this increase in rDNA was a rare, if not singular occurrence, we measured the amount of rDNA in a stock of the monosome for chromosome I, X1221a-7c 10/29, that had also been cultured over an extended period. We compared the amount of rDNA in X1221a-7c 10/29 with that of an isolate of the same strain that had not been extensively cultured, X1221a-7c silica 1, and with two related diploids, one that had been cultured, DK8 10/29, and one that had not, DK8 silica 1. Yeast have the advantage that they can be stored for long periods in the absence of growth by suspension in silica gel (16). The two isolates that had not undergone extensive growth were obtained from silica gel stocks made soon after the strains were either constructed in our laboratory or received from others. 
Saturation DNA-RNA Filter Hybridization. Hybridization experiments were done in 0.3 M NaCl/0.03 M sodium citrate at pH 7 .0 + 0.2% sodium dodecyl sulfate for 16 hr at 650 (21) . At least three filters for a DNA sample were incubated at a given rRNA concentration. All filters for a given RNA concentration were incubated in a single vial.
Genetic Analysis was done as described (13) . DNA Determinations from Whole Cells. DNA was extracted from approximately 109 cells in logarithmic phase by a modification of the method described by Parry and Cox (14) . Cells were washed twice with distilled water at 4°. The samples were then sequentially washed twice with both 10% trichloroacetic acid and 95% ethanol at 4°. DNA was extracted by treating the samples with 1 ml of 1.0 M perchloric acid at 700 for 20 min, centrifuging in a clinical centrifuge, and reextracting the pellet with 1 ml of 1.0 M perchloric acid at 700 for 20 min. The supernatants from both extractions were combined and recentrifuged to remove any particulate matter. Of a total 2.0 ml, 1.5 ml was assayed by a modification of the diphenylamine method (15) by adding an equal volume of the diphenylamine reagent [2.0 g of recrystallized diphenylamine in 100 ml of glacial acetic acid + 0.5 ml of 1:50 (vol:vol) solution of acetaldehyde] and mixing in a Vortex mixer for 30 sec. The samples were incubated for 18 hr at 300, and the optical density was determined at 600 nm. Salmon sperm DNA was used as a standard. Cell number was determined by hemocytometer, counting large buds as separate cells. RESULTS Strains monosomic for chromosome I contain less DNA complementary to rRNA than diploid strains (2-4). We had been working with these strains in unrelated studies that required frequent transfers on YEPD agar. During this period all transferred single colonies were tested and confirmed monosomic by tetrad analysis. In a routine assay of rDNA levels a derivative of the original monosomic strain, X1221a-7c ADE+ was found to contain the same relative amount of rDNA as a diploid strain (21) . To determine whether or not this increase in rDNA was a rare, if not singular occurrence, we measured the amount of rDNA in a stock of the monosome for chromosome I, X1221a-7c 10/29, that had also been cultured over an extended period. We compared the amount of rDNA in X1221a-7c 10/29 with that of an isolate of the same strain that had not been extensively cultured, X1221a-7c silica 1, and with two related diploids, one that had been cultured, DK8 10/29, and one that had not, DK8 silica 1. Yeast have the advantage that they can be stored for long periods in the absence of growth by suspension in silica gel (16) . The two isolates that had not undergone extensive growth were obtained from silica gel stocks made soon after the strains were either constructed in our laboratory or received from others. giving a diploid with two copies of chromosome I yet still containing some unknown heterozygous lethal mutation. We consider this extremely unlikely because, if these events were to occur, it would be expected that several heterozygous markers in the parent would become homozygous due to the random assortment of chromosomes during meiosis.
To show that both X1221a-7c 10/29 and X1221a-7c silica 1 are hemizygous for the adel gene (a chromosome I centromere marker), as expected for strains monosomic for that chromosome, we performed the following experiment. If the adel gene is hemizygous, then upon meiosis of a ADE1 + revertant, all haploid spores would be ADE1+ because each viable spore (15) to eliminate the possibility that the increase in rDNA in X1221a-7c 10/29 was due to the loss of any cellular DNA component that does not hybridize rRNA, thereby raising the percent DNA hybridized while not actually affecting the number of rRNA genes. If the increase ih rDNA was real, we would expect the variations in total cellular DNA to be small because neither the absence of one copy of chromosome I nor the extra copies of rRNA genes should significantly contribute to the total amount of DNA per cell. The three strains tested gave approximately equal values (Table 3) , which were all in close agreement with previously published results for the amount of DNA in diploid cells (17) . It is not clear whether the slightly lower value obtained for X1221a-7c silica 1 was significant and caused by the missing copy of chromosome I. These results provide evidence that the actual number of rRNA genes has increased in X1221a-7c 10/29. Kinetics of rDNA increase Because the increases in rDNA levels were found in strains that had been serially cloned, we attempted to repeat the observation under more controlled conditions. A single colony of X1221a-7c silica 1 was serially transferred at 5-day intervals on a YEPD agar plate. Transfers were made for a period of 4 months until a series of plates had been obtained where cells had undergone from 25 to 550 generations. The rDNA level was measured by saturation rRNA-DNA hybridization in colonies that had been transferred a different number of times (Fig. 1 ). (9, 18) or insertion of an rDNAcontaining episome (19) . Another mechanism that should be considered involves the development of the ability to replicate rDNA early in the cell cycle, before the rest of the chromosomal DNA. This would be in contrast to normal diploid yeast cells which replicate rDNA at the same time as the bulk of nuclear DNA (20) . We consider this mechanism unlikely because all rDNA measurements were made using stationary phase cells which have presumably finished replicating their chromosomal DNA. At this stage any increase in the relative amount of rDNA per cell, which takes place early during the S period, would not be present, though we cannot exclude the possibility that an extra round of rDNA replication has occurred after the cells have stopped dividing.
